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PROBLEMS AND QUESTIONS 133 

PROBLEMS AND QUESTIONS. 
B. F. Finkel, Chairman of the Committee. 
PROBLEMS FOR SOLUTION. 

ALGEBRA. 

387. Proposed by H. c. peemsteb, York, Neb. 

Sum the following series: 

ra=» i m=oo 1,3.5. ... 2n + 1 m=0 ° 1 

(1) „li 8^! ' (2) „2i 2 2 » +1 (2n - 1)! ' {3) „li 2*^! 

GEOMETRY. 

415. Proposed by william d. caibns, Oberlin College. 

For three points on a straight line, Pi, P2, Pz, we have 



PjP 2 = \fe - xi) 2 + fe - 2/1) 2 + (22 - 21) 2 ; P 2 P 3 = V(x s - %) 2 + (2/3 - yiY + {zz - %) 2 ; 

and 

PxPz = V(x s - Z1) 2 + (2/3 - yi¥ + (2s - 21) 2 , 
while 

P1P2 + P^Pz = P1P3. 

Prove directly that the sum of the first two radical expressions equals the third. 

416. Proposed by w. H. bussey, University of Minnesota. 

Let AB be a diameter of any circle, and let C be the third vertex of the equilateral triangle of 
which AB is one side. Divide AB into six equal parts and let P denote the second point of division 
from A (i. e., AP = iAB). Draw the straight line CP and produce it to meet the circle in R 
Prove that AB is one-sixth of the circumference.* 

CALCULUS. 
337. Proposed by B. P. baker, University of Iowa. 

Show that for a, b relatively prime integers , 



^(cos 2xox + cos 2irbx)dx = ~\ _?t+& a^b_ 

* /0 Tab .v ir 

sin — pr sin : 

+ 6 a — 1 

— =- (a + b) cot . ~ . — (a — b) cot ., "" r r 
irab L 2(o + 6) 2(o — b) J 



according as a and b are both odd or one of them is even. 



* Note of explanation: This problem was called to my attention by a member of the class in 
design in our art department. A generalization of the construction can be used to divide a circle 
approximately into any number of equal parts. If the diameter AB is divided into n equal parts, 
and if P be the second point of division from A, the line CP produced will meet the circle in R so 
that the arc AR is an arc of 360°/k. The construction is theoretically exact when n — 6 and in 
the trivial cases when n = 2 or 4. It is used, I am told, when n — 5 and 7 and the construction 
is very approximately correct. The problem for n = 6 is not difficult if one uses analytic geometry 
or trigonometry. Perhaps some reader of the Monthly can work it by means of elementary 
geometry. I asked the student who called the problem to my attention why she did not use the 
ordinary geometric constructions for dividing a circle into 5 or 6 equal parts. She said she wanted 
one construction that would be good in all cases. 

W. H. B. 



